The calmodulin antagonist trifluoperazine and its analog chlorpromazine, both amphipaths, induced chemical germination of spores of various species, as do many surfactants. Cation load can greatly influence this response. Calmodulin antagonism does not seem to be involved. A new fluorometric assay for dipicolinic acid based on the fluorescence of the dipicolinic acid chelate of Tb3+ was found to be simple and sensitive.
A possible role for a Ca-binding protein in the germination of bacterial spores has been suggested by a variety of studies (6, 7, 16, 17, 23, 26) . Recent discoveries of calmodulinlike proteins in sporulating Bacillus subtilis (9) and in spores of Bacillus cereus (33) (11, 20) . This report shows that TFP can induce chemical germination (21, 22 ) (a term suggested to describe germination events induced by many surfactants) because of its amphipathic (detergentlike) properties (2, 32) rather than because of possible effects on a calmodulinlike protein and that the exchangeable cation load of the spores can greatly influence such germination.
Spores of B. megaterium ATCC 10778 were found to be quite susceptible to TFP-induced germination (in the absence of any physiological germinants), and the large spores facilitated quantitative microscopy ( Fig. 1) . The chemical germination induced by TFP is distinguishable (12, 21) from physiological germination in that (i) it is lethal (viability drops in parallel with other germination events), (ii) darkening of spores usually proceeds only to the phase grey (5, 24, 30) (19) , and Clostridium cylindrosporum HC-1 (29) . Chlorpromazine, an analog of TFP, showed similar effects with spores of B. megaterium 10778. Chlorpromazine is also known for potent amphipathic properties (10, 14, 18, 32) and has been reported to inhibit physiological germination and prevent complete darkening (11) . A number of Ca channel blockers were tested and found inactive; W-7, capable of reacting with Ca-binding proteins, showed only marginal activity. Presumably the changes seen in Fig. 1 (1, 23, 26) , Ca-loaded spores (Ca-spores) were found to be quite resistant to TFP-induced germination but NH4-spores were more susceptible than the native spores or Na-spores (Fig. 2) . Dodecylamine, unique among surfactants (12, 13, 22) in its high activity and its ability to mimic true germination, was tested with Ca-and NH4-spores of B. megaterium, and the Ca-spores were markedly less susceptible to germination. Native spores of Bacillus macerans B-171 (25, 28) were quite refractory to TFP and dodecylamine, but NH4-spores germinated to a considerable extent. However, it was necessary to titrate these spores at pH 3.2 to achieve adequate cation exchange, and reloading conditions were also altered (1 
M, 18 h, 37°C)
for maximum effectiveness when reloading with NH4' (4 
